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(54) ERROR ADDING CIRCUIT 

(57)Abstract: 

PURPOSE: To easily test the synchronization detection protective 
function and the error correction function of a receiver by adding a 
simple circuit capable of adding a frame synchrnous pattern error 
and the reception data error of an optional error rate on a receiver 
side. 

CONSTITUTION: An error signal generation part 21 generates the 
error control signal of an error length set by set synchronization 
and a data inversion part 24 invents reception data for the period 
of time when the error control signal is active and generates cyclic 
errors to the reception data inputted to a base band processing 
part 3. Then, the error bit of the error rate equal to the ability of 
the error correction function integrated in a reception part 1 is 
added and the error correction function is tested. Also, a clock 
masking part 25 prevents the passage of a reproducing clock while 
the error control, signal is active and generates a toothless clock. 
Since a reception frame is taken in by the toothless clock, the 
processing part 3 can make the error in a frame bit and test the 
synchronization protective function. 
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Japanese Patent Publication Laid-Open No. 06(1994)-141056 

* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] Receive section of a digital radio receiving set (1) Baseband processing section 
(3) It is prepared in between. The error control signal generation section which can specify a period 
and error length from the exterior, carries out counting of the playback clock, and outputs the error 
control signal of assignment length an assignment period (21), The data pars inflexa which reverses 
the value of an input signal while this error control signal is active (24), While this error control signal 
is active, provide the KURROKU mask section (25) which carries out the mask of the playback clock, 
and it is constituted. The error addition circuit characterized by adding an error bit to an input signal 
at the rate of an error ratio of arbitration, or misguiding a frame synchro pattern, and enabling it to 
perform the trial of the error correction function of a receiving set, or a synchronous detection 
protection feature. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] By adding some function to the digital PLL circuit included in the 
digital radio receiving set etc., this invention adds various errors to an input signal, and relates to the 
error addition circuit vyhich enables the trial of the error correction function of a receiving set, and a 
synchronous detection protection feature. 

[0002] In recent years, in digital radio equipment, with establishment of a coding theory, 
and improvement in the speed of a digital processing technique, advanced error correction capacity 
is given and circuit quality is raised. Moreover, before performing an error correction, frame 
synchronization needed to be made to establish, and consideration is paid to a setup of an 
alignment pattern, and a protection number of stages for incorrect synchronous prevention. 

[0003] For this reason, a method of examining simply and strictly the two above-mentioned 
functions with which a receiving set is equipped is desired. 

[0004] 

[Description of the Prior Art] It is drawing for explaining a Prior art to drawing 4 . As shown 
in drawing 4 , in digital radio communication system, transmit data adds addition and the error 
correcting code bit of a frame synchro pattern by the baseband processing section 6 of a sending 



set 5, it is generated by the transmitting franne, and the transmitting section 7 modulates and sends 
out a carrier with this baseband signaling. 

[0005] It gets over in a receive section 1 , and a receiving set 4 is changed to baseband 
signaling, and is passed to the baseband processing section 3 with a playback clock. The baseband 
processing section 3 has a synchronous detecting element and the error correction section, extracts 
a frame synchro pattern bit by the synchronous detecting element, takes frame synchronization, 
and generates the timing for incorporating a data bit correctly. If the error correction section has a bit 
error within predetermined error RERATO in the input signal to which it restored, it will perform an 
error correction and will output right transmit data. 

[0006] Although a synchronous detecting element is in a frame synchronization condition, 
in order to prevent judging it as step-out by the bit error of a frame synchro pattern etc., and starting 
alignment recovery actuation immediately The forward alignment guard time which is not judged to 
be step-out until the inequality of an alignment pattern carries out count continuation of 
predetermined, In order to prevent the false synchronization which judges accidentally the pattern of 
alignment pattern resemblance included in data in an alignment recovery process to be the 
alignment pattern of normal, when coincidence of an alignment pattern carries out count 
continuation of predetermined, it has the function to perform backward alignment guard time to 
which it is supposed that the synchronization was able to be taken. 

[0007] Moreover, with the error correcting code added by the transmitting side, if the error 
correction section is less than a predetermined error rate, it has the error correction function to 
detect and correct the bit error generated in the wireless section. 

[0008] The trial which investigates whether the above-mentioned error correction function 
which the baseband processing section of a receiving set builds in, and a synchronous detection 
protection feature operate normally was conventionally performed as the following. That is, 
conventionally, a sending set and a receiving set are linked directly and the stimulus of baseband is 
inputted from transmitting-side 8T of an error rate measuring instrument through a sending set. 

[0009] And before this side of the transmitting baseband processing section 6 of a sending 
set, or the transmitting section 7, the bit error was added, and it transmitted, and was examining by 
reproducing transmit data with a receiving set 4, and comparing with transmit data by receiving-side 
8T of an error rate measuring instrument. 

[0010] 

[Problem(s) to be Solved by the Invention] In order to examine the error correction function 
and synchronous detection function of the above-mentioned receiving set machine, it is necessary 
to input the received data of various kinds of error rates, and the data which added the frame 
synchro pattern error. For this reason, the error needed to be added by the transmitting side and 
there was a problem that it was troublesome to make arbitration mistake an error rate and a frame 
synchro pattern by the special thing required [ for a sending set ] next door and the transmitting 
side. 



[0011] This invention was created in view of the above-nnentioned trouble, adds the simple 
circuit which can add the received-data error and frame synchro pattem error of an error rate of 
arbitration to a receiving set side, and it aims at enabling it to perform easily the trial of the error 
correction function of a receiving set, or a synchronous detection protection feature. 

[0012] 

[Means for Solving the Problem] Drawing 1 is the principle block diagram of the error 
addition circuit of this invention. The above-mentioned technical problem is prepared between the 
receive section 1 of a digital radio receiving set, and the baseband processing section 3, as shown 
in drawing 1 . The error control signal generation section 21 which can specify a period and error 
length from the exterior, carries out counting of the playback clock, and outputs the error control 
signal of assignment length an assignment period, The data pars inflexa 24 which reverses the 
value of an input signal while an error control signal is active, While an error control signal is active, 
the KURROKU mask section 25 which carries out the mask of the playback clock is provided, and it 
is constituted. Add an error bit to an input signal at the rate of an error ratio of arbitration, or A frame 
synchro pattern is misguided and the error addition circuit of this invention characterized by 
enabling it to perform the trial of the error correction function of a receiving set or a synchronous 
detection protection feature is solved. 

[0013] 

[Function] The error signal generation section generates the error control signal of error 
length set up with the set-up period. Since an error control signal reverses an active period and 
received data, a periodic bit error generates the data pars inflexa in the received data inputted into 
the baseband processing section. Since the cycle period of this bit error and the number of bit errors 
per period can be set as arbitration, if input received data are normally reproduced when the error 
bit of an error rate equal to the capacity of the error correction function included in the receiving set 
is added, it can examine that the error correction function is operating normally. 

[0014] Moreover, since the clock mask section prevents passage of a clock while an error 
control signal is active, the gear-tooth omission> clock which made KURROKU the gear-tooth 
omission with the period of arbitration is generated. Since received data are incorporated with this 
gear-tooth omission dock, the frame from which the frame phase shifted to the before side by the 
gear-tooth omission after the gear-tooth omission inputs, and the framing bit of normal does not 
come to a framing bit location by the baseband processing section. It is equivalent to this having 
added the error to the framing bit equivalent, since this period is moreover changed by arbitration, a 
framing bit can be misguided covering an arbitration frame number, and the thai of a synchronous 
protection feature becomes possible [ carrying out easily ]. 

[0015] 

[Example] An accompanying drawing explains this invention to a detail below. Drawing 2 is 
the example block diagram of the error addition circuit of this invention, and drawing 3 is the timing 
diagram of operation. In addition, the same sign expresses the same object through a complete 



diagram. 

[0016] In drawing. 1 is DPLL (Digital Phase Lock Loop), and it is the clock CLK for 
playback from an input signal. It generates. The input signal to which it restored to baseband 
signaling in the receive section of the preceding paragraph is the playback dock CLK at D-FF11. It 
outputs synchronously. ( Drawing 3 (a)) 

2 is the error addition circuit of this invention, 3 is the latter baseband processing section, and it has 
the error correction section and the synchronous detecting element which are set as the 
experimental object. 

[0017] the error addition circuit 2 -- the error signal generation section 21, the error period 
configuration switch 22 and the error length configuration switch 23, the EX-OR gate 24. the AND 
gate 25, the data error addition switch SW1, and framing error addition switch SW2 from it 
becomes, the error signal generation section 21 -- two counters 21a and 21b SR-FF21c from -- 
becoming - playback clock CLK It has inputted. Counter 21a The numeric value which is an object 
for an error period setup and is given from a configuration switch 22 is set up as the number of **, 
and it is the playback clock CLK. It is Carrier CRY whenever it reaches the number of ** set up by 
carrying out counting. It takes out. This carrier pulse is inputted into the reset terminal of second 
counter 21b. The second counter 21b The number of ** is set as the numeric value inputted from 
the error length configuration switch 24, a playback clock is counted up by the reset signal, and a 
carrier will be taken out if it becomes the set-up number of **. SR-FF21c The first counter 21a from 
- whenever a carry is given to set input R, it sets - having - the second counter 21b the bit length 
which had the period set up by the error rate configuration switch as an output, and was set up by 
the error length configuration switch since it was reset on the carrier - "H" The becoming error 
control signal EC is outputted. ( Drawing 3 (b)) 

The error control signal EC dichotomizes and one side is the switch SW1 for data error addition. 
After minding, inputting into the EX-OR gate 24 which reverses a received-data signal and reversing 
another side through the inverter 26, it is the switch SW2 for framing error addition. It inputs into the 
AND gate 25 which minds and carries out the mask of the playback clock. 

[0018] Switch SW1 for data error addition in the time of employment a It is set to the side 
and is always "L" in the EX-OR gate 24. Since level inputs, received data are supplied to the 
baseband processing section without passing as it is and adding an error. Switch SW1 When set to 
the b side, the error control signal EC is "H". The signal with which received data were reversed with 
the signal and the error bit was added is supplied to the baseband processing section 3 in between. 
( Drawing 3 (c)) 

Moreover, frame error addition switch SW2 When it sets to the a side, a playback clock is SW2, 
although normal actuation is performed since it passes without a gear-tooth omission through the 
AND gate 25 and the baseband processing section is supplied. When it sets to the b side, the error 
control signal EC is "H". In between, a playback clock is prevented by the AN gate 25 and 
gear-tooth omission clock CLK is supplied to the baseband processing section. (Drawing 3 (f)) the 



incorporation of the input signal in the latter baseband processing section - playback clock CLK or 
since it is carried out in falling of CLK\ data bit B4 of the timing of a gear-tooth omission clock 
incorporates - not having - future frames ~ 1 Since it shifts ahead [ bit ], it means that the error was 
added to the frame synchro pattern equivalent. 

[0019] Next, the test method of the receiving set by the above-mentioned error addition 
circuit is explained. An error correction function is first set to a trial, and it is SW1. The data 
reproduced with the receiving set are compared setting to the b side, linking a sending set with a 
receiving set directly, giving the predetermined transmit data for a trial to a sending set, and 
changing a setting period or error die length suitably. The suitable bit of the receiving frames is [ a 
value ] reversed an assignment period, and an error arises in transmit data. If the error number of 
bits in one frame is less than correction capacity, transmit data will be correctly corrected by the 
error correction function. Therefore, if right data are obtained below by the predetermined bit error 
rate, it turns out that the error correction function is operating normally. 

[0020] Next, the test method of a synchronous detection protection feature is explained. 
Switch SW2 If it sets to the error addition side b, the mask of the clock will be carried out a setting 
period, and a gear-tooth omission clock will be generated. Since incorporation of the received data 
in the baseband processing section is performed by the gear-tooth omission clock, the received 
data inputted into the timing of a gear-tooth omission are lacked, and a receiving bit string moves 
them to the 1-bit front. Since the receiving frame from which 1 bit FUSAMU phase shifted to the 
front to the frame detection phase till then inputs into the synchronous detecting element of 
baseband processing circles by this and the data bit of 1-bit back comes to a framing bit detection 
location from a framing bit, it becomes a framing bit error equivalent and the data with which a 
framing bit does not exist in the framing bit location in a synchronous frame phase carry out a 
continuation input henceforth. 

[0021] In the protection section of a frame detecting element, continuation of only the count 
of a forward-alignment-guard-time stage of the frame which the framing bit mistook performs 
alignment recovery actuation which newly shifts a framing bit detection location and looks for the 
location of a framing bit. And if an alignment pattern will be repeatedly detected in the location if an 
alignment pattern is found, and the count of detection of an alignment pattern reaches a 
backward-alignment-guard-time number of stages, it will be in the condition that the synchronization 
was able to be taken and transmit data will be reproduced correctly. Now, alignment recovery is 
performed before the gear-tooth omission of a clock occurs [ this clock gear-tooth omission period ] 
again in the degree of a certain gear-tooth omission timing in beyond the period of a 
forward-alignment-guard-time number-of-stages + synchronous detection level-luffing-motion time 
amount + backward-alignment-guard-time number of stages. On the other hand, when ** and a 
gear-tooth omission period are these below periods, since a frame phase shifts ahead [ 1 bit ] again 
before alignment recovery is performed, alignment recovery is not performed eternally Thus, if the 
clock gear-tooth omission period to frame length is changed and a gear-tooth omission period is 



changed to what frame period, it can examine whether a synchronous detecting element operates 
normally by investigating whether alignment recovery is made with the set-up 
foHA/ard-alignment-guard-time number-of-stages + synchronous detection level-luffing-motion time 
amount + backward-alignment-guard-time number of stages. 

[0022] In addition, since all above-mentioned error addition circuits consist of digital 
circuits, it is easy to constitute on the same chip as the DPLL circuit constituted on LSI, and an error 
addition circuit can be realized, without complicating a receiving set. 

[0023] 

[Effect of the Invention] As explained above, according to this invention, it is effective in 
becoming possible to perform easily the trial of whether the error correction function and frame 
synchronization detection protection feature of a receiving set of a digital radio system operate 
normally only using a ****** system. 

[Brief Description of the Drawings] 

[Drawing 1] The principle block diagram of the error addition circuit of this invention 
[Drawing 2] The example block diagram of the error addition circuit of this invention 
[Drawing 3] The timing diagram of drawing 2 of operation 
[Drawing 4] Drawing for explaining a Prior art 
[Description of Notations] 

1 [ - The data pars inflexa (EX-OR gate), 25 / - The clock mask section (AND gate), 3 / - 
Baseband processing section ] ~ The DPLL section, 2 ~ An error addition circuit, 21 - The error 
control signal generation section, 24 
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